In vitro and in vivo activity of an antibacterial peptide analog against uropathogens.
The alarming rate of bacterial resistance induction highlights the clinical need for antimicrobial agents that act by novel modes of action. Based on the activity profile, the general tissue distribution and renal clearance of peptide-based drugs, we hypothesized that our newly developed pyrrhocoricin derivative would be able to fight resistant uropathogens in vitro and in vivo. Indeed, the Pip-pyrr-MeArg dimer killed all 11 urinary tract infection-related Escherichia coli and Klebsiella pneumoniae strains we studied in the sub-low micromolar concentration range. Almost all control antibiotics, including the currently leading trimethoprim-sulfametoxazole combination for urinary tract infection, remained without considerable activity against two or more of these bacterial strains. In a mouse ascending urinary tract infection model with E. coli CFT073 as pathogen, two doses of intravenous, subcutaneous or oral treatment with the Pip-pyrr-MeArg derivative reduced the bacterial counts in the kidneys, bladder and urine to varying levels. Statistically significant elimination or reduction of bacteria compared to untreated animals was observed at dual intravenous or subcutaneous doses of 0.4 or 10mg/kg, respectively. Serial passage of the same E. coli strain in the presence of sublethal doses of the designed peptide failed to generate resistant mutants. The Pip-pyrr-MeArg dimer showed no toxicity to COS-7 cells to the highest 500microM concentration studied.